This retrospective study analyzes indications for house calls by dentists in a domiciliary setting. Its database consists in 69 visits made by a dentist office in Munich from 1998 to 2013 at the homes of 29 non-institutionalized seniors (≥62 years old, 15 females, 14 males, average age 83.7 years old). The analysis focused on the patients' general state of health, their dental and oral health, the kinds of dental treatments administered, as well as economic aspects and the quantitative development in the frequency of house calls during the study period. The most frequent preexisting conditions that made a house call necessary were cardiovascular illnesses (60%) and dementia diseases (36%). Multi-morbidity, dependency on care, accessibility issues, and frailty because of advanced age played a central role. The patients' oral health was acceptable, with the exception of those with dementia diseases, who were more frequently toothless (40% versus 5.6%) and had a higher percentage of carious and decayed teeth (26.3% versus 10.3%). The most frequent procedures were treatments for denture sores and the repair of removable dentures (53.6%). The main focus was on reparative dentistry. The average house call took 37 minutes including travel time. Thus, the time needed was a multiple of the time necessary for treatment in the dental office. The lack of economic efficiency may be the reason why many dentists in Germany hesitate to make house calls. Despite the introduction of additional fees for the treatment of patients in need of long-term care on April 1, 2013, the number of house calls is low and increases only slowly. At the same time, the need for house calls will rise in the future due to an increasing proportion of elderly persons in the population and a decline in the percentage of toothless elderly.
Introduction
The number of seniors in need of long-term care in Germany was around 2.5 million in 2011. The majority (70%) received care at home [1] . Frail and functionally dependent seniors face particular difficulties in accessing dental care. Dentists hesitate to make house calls with seniors firstly because of low payments in the face of high costs for running a dental office [2] and secondly because they are afraid of medical complications in the treatment of these patients [3] . However, especially the elderly have a greater demand for dentist house calls because they incur a greater risk of dental diseases due to age-related physiological changes, chronic diseases, and the use of diverse medications [4] . This need will increase further because of the demographic development and the reduction in edentulousness [5] .
The established system of dental care puts the elderly and the disabled at a disadvantage because these groups are often not able to take the initiative to seek treatment themselves [6] . Poor general health and multi-morbidity can even pose an obstacle to them for visiting a dentist. Thus, the more money and time seniors spend on seeing physicians and using medication, the less do they make use of dental services. Also, limitations in the activities of daily living (ADL) correlate with a lower rate of dentist visits [7] .
Dental and oral illnesses that are not treated can endanger the general health, and cause or aggravate respiratory [8] - [11] and cardiovascular diseases [12] . They can also negatively influence speech, social participation, and integration in society [13] . Recent decentralized concepts of care can improve the situation. Especially patients with dementia diseases profit from receiving treatment in a domiciliary environment they are accustomed to, because there they feel more at ease and have a higher degree of control over the situation [14] .
Material and Methods
The study was designed as a retrospective analysis and is based on data from the author's dental practice. It analyzed data of patients who received one or more house calls between 1998 and 2013. The approval was given by the patients. Statistical analysis was done by the author. For the demographic characteristics of the patients, see Table 1 and Table 2 .
The following inclusion criteria had to be met by patients for their data to be included: • Age of 62 or older;
• No longer part of the workforce;
• House call(s) demanded by patient, relative, or caregiver;
• House call(s) in a non-institutional, domiciliary setting.
A literature research was done from February to October 2014. The following search engines were utilized: Google, Google scholar and PubMed. 
Results

Description of Sample Group
The number of women (15) and of men (14) was almost equal. Average age of men was 84 years and plus half a year above that of the female participants. 15 patients were 85 or older. 34.5% of the patients had private health insurance, and their percentage was thus more than three times as high as in the general population. Only every fifth patient and more women than men lived alone. More than half of the 29 patients visited at home were limited in their mobility so severely that they could not receive outpatient medical care without the use of aids such as wheelchairs or stretchers. For 62% of the study group, barriers in their personal living space were almost as decisive a factor preventing them from seeking outpatient care as age-related frailty or limitations due to diseases.
General State of Health
The number of different illnesses ranged from 0 to 8. At more than 60%, cardiovascular diseases were the most frequent in the patients, and every third patient also suffered from the consequences of a stroke. Corresponding therapy had led to a medication-induced increase in bleeding tendency in almost half of the patients.
Second most frequent were diseases leading to limitations in daily living skills (dementia, cognitive limitations, aphasia). More than one third of the participants were affected by such diseases.
Approximately every fifth study participant suffered from diseases of the joints and from tumor illnesses while diabetes and neurological diseases (14% each) and kidney insufficiency (7%) played a minor role. The majority of patients (57%) also suffered from diverse additional diseases. The median of different diseases in male study participants was 3.4 and thus slightly higher than the median for women (2.8).
Dental and Oral Health
On average, the participants had not seen a dentist in almost 20 months, in the case of patients with dementia this period was four months longer. Only five patients had not seen a dentist in three or more years.
Almost 90% of the patients had removable prostheses. Five patients (17.2%) were completely edentulous; all of them had prosthetic fittings. The average number of teeth was 9.1. On average, men had 2.2 teeth more than women. On average, there were more teeth in the lower jaw (5.8) than in the upper jaw (3.3).
Dental health was considerably worse in the 10 patients with dementia than in the other patients: • Complete Edentulousness (40% versus 5.6%); • Median number of teeth (7.6 versus 14.5);
• Overall percentage of carious teeth and of teeth destroyed by caries (26.3% versus 10.3%);
• Percentage of patients with carious teeth and teeth destroyed by caries (66.7% versus 29.4%).
Administration of House Calls and Dental Treatments
The dentist used her own car for all house calls to transport material for treatments and diagnoses. In general, the time effort was high (on average 37 minutes per visit). This included an average of 15 minutes driving time. The median one-way distance was 6.02 kilometers. 23 of the 29 patients had visited the dental practice before so that the dental status and their prosthetic fittings were known.
One of the treatments frequently performed during house calls, the adaptation of the prosthesis to avoid sores, takes only 5 to 10 minutes if administered in the dental office. For the predominantly prosthetic treatments, the battery operated micro motor (Bravo Portable II, Hager & Werken) was used, which could be fitted with different straight and contra-angled handpieces. There was no portable X-ray equipment and no pressured air, water cooling, or suction so that the kinds of treatments administered were limited.
Most frequent were treatments of denture sores, restoration of removable dentures such as relining of prostheses, prostheses repairs, and activation of holding elements for prostheses (53.6%). There were four visits with extractions and at six house calls preparatory measures for new prostheses were taken.
Follow-up treatments after extractions were administered 11 times. More complex and time-consuming treatments were implemented in the dental practice, especially fillings, x-rays, root canal treatments, difficult extractions, and fitting crowns on teeth. In each of the 29 patients and in all of the 69 house calls a need for treatment was ascertained; all in all, 97 treatments were administered, for the distribution see Figure 1. 
Discussion
Characteristics of Study Participants
The group analyzed for the present study differs from groups analyzed in other studies through an almost equal distribution of sexes, a high socio-economic status, with more than one third of the participants privately insured, and a low percentage (21%) of individuals living alone or not with family members while participants in other studies were predominantly institutionalized, housebound, and female [15] - [19] .
The inclusion criteria for the study demanded that participants had actively asked for a house call and, therefore, excluded seniors who were no longer able to recognize a need for treatment and who lacked corrective support of family members or caregivers that could have taken initiative on their behalf. Individuals living in retirement homes or being cared for by ambulant nursing services lack the social network provided by family members to a greater extent than those who despite limitations can still be cared for at home [20] .
General State of Health
The results of the present study were congruent with findings in the literature with respect to a predominance of cardiovascular diseases and permanent functional limitations due to strokes [3] [21] [22] . Dementia diseases that make very often help from other people necessary occur significantly more frequently in institutionalized seniors (58%) [21] than in the present study's cohort of patients, who live at home.
However, the present study's participants suffered more frequently from tumor diseases (21.4%) and neurological illnesses (14.3%). In Germany, cancer is the second most frequent cause of death (25%) and the numbers show a rising trend [23] . Neurological diseases such as multiple sclerosis or Parkinson's disease lead particularly frequently to limitations in mobility and may thus make it necessary for persons falling ill with these diseases to receive house calls.
Dental and Oral Health
What was striking about the findings was the low prevalence of complete toothlessness (17.2%), which despite the advanced average age of the patients was lower than in all other non-Asian studies [24] - [28] . In contrast, the Fourth German Oral-Health Study (DMS IV) states a prevalence of 22.6% [29] . Many patients with full dentures believe that because of the absence of teeth they don't need any dental care [30] . Edentulousness is more prevalent among institutionalized seniors and in rural areas partly because of the lesser quantitative availability of dental care [24] [25] .
While all five completely toothless patients in the present study were fitted with prostheses, a study in Bari (Italy) found that among edentulous institutionalized seniors more than half did not have dentures at all [27] . Also with respect to carious diseases, the present results indicate an above-average health in an international context: almost 15% of the teeth were carious or destroyed by caries at the time of the first house call. In contrast, Corsalini et al. [27] and Katsoulis et al. [28] found in their study cohorts in Bari and, respectively, in Bern (Switzerland) values more than twice as high. The various health systems in Europe lead to considerable regional differences [26] .
The positive results of the present study regarding oral and dental health do not apply to the 10 participants with dementia, 4 of whom were completely edentulous. In the remaining six, two thirds (4) had carious teeth or teeth destroyed by caries. A Swiss study confirms the problem: persons suffering from dementia are in worse dental and oral health, they have fewer teeth and the teeth they have are more often affected by caries and by untreated lesions [31] . Therefore, dentists will have to focus this group more intensely in the future.
Increasing Need for Dental Treatment at Home
Based on data of the Panel Dentists' Association (Kassenzahnärztliche Bundesvereinigung, KZBV), the absolute number of house calls by dentists in Germany paid for by statutory health insurance has increased from 490,000 in 2006 to about 725,000 in 2013. Given the relatively constant number of panel dentists (circa 50,000), on average 13.6 house calls per dentist were made in 2013.
The majority of those house calls (70%) in the same year were paid to patients depending on long term-care and to persons with a disability [32] . No information was available on how those house calls were distributed across patient age groups and settings (domiciliary or institutional).
Questionnaire studies conducted in Belgium and in the region Westfalen-Lippe in Germany come to the conclusion that dentists pay the majority of house calls to institutionalized seniors and that less than one third of house calls are made in a domiciliary setting [33] [34] . Seniors depending on long-term care and living at home are difficult to reach and, therefore, their specific dental care situation has hardly been investigated.
The number of house calls made by the author to seniors in a domestic setting was on average 1.75 per year in the period from 1998 to 2005, but rose from 2006 until 2013 to an average of almost 7 house calls per year. In the case of 19 patients, one visit was sufficient to remedy the dental problem. In a few instances more than one visit was necessary. The fee turnover (2008-2013) was circa 140 euros per hour and was thus significantly lower than the average fee turnover in the states of former West Germany, which was 196 euros in 2006 [35] .
The low number of house calls gives evidence of the lack of a systematic decentralized care in Germany [36] . Care is exclusively given by dentists in private practice. Public health services are not involved [12] . While many dental treatments are paid for by private and statutory health insurance, the fees paid to private practioners for house calls do not suffice to cover the cost because of the high expenditure of time and the high cost of maintaining a dental office. One reason is the overregulation of the health system with fixed fees, strict budgets, and limitations due to the professional code of practice as regulated by law [12] .
The economic situation may be different for specialized dentist offices that administer several house calls back-to-back and are equipped with a mobile treatment unit which enables them to offer a broader range of treatments.
It may also be economically more efficient to make house calls for institutionalized patients because in a retirement home several patients can be seen consecutively during one visit [37] .
Conclusions
Even in highly developed countries, housebound seniors often receive only emergency treatment. Very often this treatment is administered only to solve acute dental problems and has to be actively demanded. In Germany, a systematic and comprehensive care could only be offered if new concepts were created, such as establishing dental care in geriatric hospitals and involving public health services.
If preventive dental care were financed through the system of statutory health insurance and if preventive treatments were allowed to be rendered by dental assistant staff without the present restrictions, homebound seniors could participate in an up-to-date, prophylactically oriented dentistry. In many cases, even simple treat-ment measures would improve the quality of life of immobile patients.
